
This document gives pertinent information concerning the reissuance of the VPDES Permit listed below.  This permit is 
being processed as a Minor, Municipal permit.  The discharge results from the operation of a 0.008 MGD wastewater 
treatment plant.  This permit action consists of updating the WQS and updating boilerplate. The effluent limitations and 
special conditions contained in this permit will maintain the Water Quality Standards of 9 VAC 25-260-00 et seq. 
 
1. Facility Name and Mailing 

Address:   
Rappahannock Elementary School 
Wastewater Treatment Plant 
6 Schoolhouse Road 
Washington, VA  22747 

SIC Code: 4952 WWTP 

 Facility Location:  34 Schoolhouse Road 
Washington, VA 22747 

County: Rappahannock 

 Facility Contact Name: Robert Chappell Telephone Number: (540) 987-8773 

2. Permit No.: VA0022471 Expiration Date of 
previous permit: November 5, 2008 

 Other VPDES Permits associated with this facility: None 

 Other Permits associated with this facility: None 

 E2/E3/E4 Status: N/A  

3. Owner Name:   Rappahannock County Public Schools 

 Owner Contact/Title: Robert Chappell, 
Superintendent Telephone Number: (540) 987-8773 

4. Application Complete Date: May 12, 2008 
 Permit Drafted By: Joan C. Crowther Date Drafted: 14/14/09 
 Draft Permit Reviewed By:  Alison Thompson Date Reviewed: 4/17/09 
 Public Comment Period : Start Date: June 25, 2009 End Date:    July 27, 2009 

5. Receiving Waters Information: See Attachment 1 for the Flow Frequency Determination 
 Receiving Stream Name : Rush River, UT   
 Drainage Area at Outfall:  0.06 sq.mi. River Mile: 0.16 miles 
 Stream Basin: Rappahannock River Subbasin: None 
 Section: 4 Stream Class: III 
 Special Standards: None Waterbody ID: VAN-E05R 
 7Q10 Low Flow: 0.0 MGD 7Q10 High Flow: 0.0 MGD 
 1Q10 Low Flow: 0.0 MGD 1Q10 High Flow: 0.0 MGD 
 Harmonic Mean Flow: 0.0 MGD 30Q5 Flow: 0.0 MGD 
 303(d) Listed: No 30Q10 Flow: 0.0 MGD 
 TMDL Approved:          Yes Date TMDL Approved: 1/23/08 
                                                                                                       (for downstream –Hazel River – E.coli Impairment)
6. Statutory or Regulatory Basis for Special Conditions and Effluent Limitations: 
   State Water Control Law EPA Guidelines 
   Clean Water Act Water Quality Standards 
   VPDES Permit Regulation   
   EPA NPDES Regulation   

7. Licensed Operator Requirements: Class IV   
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8. Reliability Class: Class II 

9. Permit Characterization:  
   

 
Private  

 
Effluent Limited  Possible Interstate Effect 

   
 
Federal  

 
Water Quality Limited  Compliance Schedule Required 

   
 
State  

 
Toxics Monitoring Program Required  Interim Limits in Permit 

   
 
POTW  

 
Pretreatment Program Required  

 
Interim Limits in Other Document 

  TMDL    

 
10. Wastewater Sources and Treatment  Description: 

 The wastewater treatment facility serves an elementary school and consists of a septic tank prior to a three stage 
biological oxidation pond.  The first cell of the oxidation pond has a floating aerator, the second cell (separated from 
the first and third by a floating curtain) is the settling zone and the third cell is for nitrification.  There are submerged 
plastic media cubes in the pond that are externally aerated using air blowers.  Nitrification is achieved in this zone.  
Following the biological stages the effluent is chlorinated and then dechlorinated using tablet feeders.  Sludge in the 
pond has never been removed.   
 

 See Attachment 2 for a facility schematic/diagram. 
 

TABLE 1 – Outfall Description 

Outfall 
Number Discharge Sources Treatment Design Flow  

Outfall 
Latitude and 

Longitude 

001 Domestic See Item 10 above. 0.008 MGD 38ο 41’ 10”   N 
78ο 10’ 37”  W 

See Attachment 3 for the USGS Washington topographic map. (DEQ #197B) 
 

11. Sludge Treatment and Disposal Methods: 
 
The sludge from the septic tank is transported to the Remington Wastewater Treatment Plant (VA0076805) for 
proper disposal.  The sludge in the biological pond has never been removed.   

 
12.   DEQ Ambient Water Monitoring Stations  
 

TABLE 2  
DEQ Water Monitoring 

Station ID 
 

Description of the DEQ Water Monitoring Station 

3-RUS003.23 Rush River, at the Rt. 621 Bridge; Biomonitoring Station 
3-RUS005.24 Rush River, at the Rt. 626 Bridge; Special Study Station 
3-RUS005.66 Rush River, at the Rt. 683Bridge (upstream of Rts.211/522); Watershed Station 
3-RUS006.49 Rush River, at the Rt. 628 Bridge; Biomonitoring Station 
3-RUS007.41 Rush River, at the Rt. 624 Bridge; Special Study Station 

3-THO006.50 Thornton River, at the Rt. 729 Bridge; Watershed Station; located approximately 
13.09 miles downstream of the Rappahannock Elementary School outfall location. 
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13.  Material Storage: 
 

TABLE 3 - Material Storage 

Materials Description Volume Stored Spill/Stormwater Prevention 
Measures  

Chlorine Tablets 
 
1-5 gallon bucket Stored in a covered container  

Dechlorination Tablets 1-5 gallon bucket Stored in a covered container 
 

14.  Site Inspection: Performed by Terry Nelson on March 22, 2008. (See Attachment 4). 
 

15. Receiving Stream Water Quality and Water Quality Standards: 
 

a)           Ambient Water Quality Data 
 

There is no monitoring data for the receiving stream (UT to Rush River).  The unnamed tributary to the 
Rush River flows into the Rush River, which in turn flows into the Thornton River. The nearest downstream 
station is 3-THO006.50, located at the Route 729 bridge crossing on the Thornton River. Station 3-
THO006.50 is an ambient DEQ monitoring station, and is located approximately 13.09 miles downstream 
from the outfall of VA0022471.  Table 2 lists the water stations on the Rush River that have been sampled 
in the past. Currently, the Rush River is not being sampled by DEQ-NRO.  (See Attachment 5 for the 
Rappahannock Elementary School Planning Statement dated May 19, 2008.) 
 

b)          Receiving Stream Water Quality Criteria 
 

Part IX of 9 VAC 25-260 (360-550) designates classes and special standards applicable to defined Virginia 
river basins and sections.  The receiving stream an unnamed tributary to the Rush River is located within 
Section 4 of the Rappahannock River Basin, and classified as a Class III water.   
 
At all times, Class III waters must achieve a dissolved oxygen (D.O.) of 4.0 mg/L or greater, a daily 
average D.O. of 5.0 mg/L or greater, a temperature that does not exceed 32°C, and maintain a pH of 6.0-9.0 
standard units (S.U.).  
 
Attachment 6 details other water quality criteria applicable to the receiving stream. 
 
Ammonia:  
 
Staff has re-evaluated the effluent data for pH (for the period of November 2003 through November 2008) 
and finds no significant differences from the data used to establish ammonia criteria and subsequent effluent 
limits in the previous permit.  The previous pH value used was 7.8 SU and the data reviewed indicated a 
90th percentile of 7.74 SU (Attachment 7).  The temperature value used in the 2003 permit reissuance was 
the default value of 25ºC.  Because no new temperature data is available, the default temperature value of 
25ºC will be carried forward for this permit reissuance.  Therefore, the previous established pH and 
temperature values will be carried forward as part of this reissuance process. 
The ammonia water quality criteria calculations are shown in Attachment 8. 

 
Metals Criteria:  

 
There is no hardness data for this facility.   Staff guidance suggests using a default hardness value of 50 
mg/l CaCO3 for streams east of the Blue Ridge.   
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Bacteria Criteria: The Virginia Water Quality Standards (9 VAC 25-260-170 B.) states sewage discharges 
shall be disinfected to achieve the following criteria:    
 

E. coli bacteria per 100 ml of water shall not exceed the following: 
 

               Geometric Mean1 Single Sample Maximum 
Freshwater E. coli (N/100 ml) 126 235 

1For two or more samples [taken during any calendar month]. 
 

           c)         Receiving Stream Special Standards   
 

The State Water Control Board's Water Quality Standards, River Basin Section Tables (9 VAC 25-260-360,  
370 and 380) designates the river basins, sections, classes, and special standards for surface waters of the 
Commonwealth of Virginia.  The receiving stream, Rush Run, UT, is located within Section 4 of the 
Rappahannock River Basin.  There are no special standards designed for this section in the Water Quality 
Standards.  

 
d)      Threatened or Endangered Species 

 
The Virginia DGIF Fish and Wildlife Information System Database was searched on January 9, 2009 for 
records to determine if there are threatened or endangered species in the vicinity of the discharge.  No 
threatened or endangered species were identified.  See Attachment 9 for the database search results. 

 
16. Antidegradation (9 VAC 25-260-30): 

 
All state surface waters are provided one of three levels of antidegradation protection.  For Tier 1 or existing use 
protection, existing uses of the water body and the water quality to protect these uses must be maintained.  Tier 2 
water bodies have water quality that is better than the water quality standards.  Significant lowering of the water 
quality of Tier 2 waters is not allowed without an evaluation of the economic and social impacts.  Tier 3 water bodies 
are exceptional waters and are so designated by regulatory amendment.  The antidegradation policy prohibits new or 
expanded discharges into exceptional waters.  

 
The receiving stream has been classified as Tier 1 based on an evaluation of the receiving stream 7Q10 of 0.0.  
Permit limits proposed have been established by determining wasteload allocations which will result in attaining 
and/or maintaining all water quality criteria which apply to the receiving stream, including narrative criteria.  These 
wasteload allocations will provide for the protection and maintenance of all existing uses.   
 

17. Effluent Screening, Wasteload Allocation, and Effluent Limitation Development: 

To determine water quality-based effluent limitations for a discharge, the suitability of data must first be determined.  
Data is suitable for analysis if one or more representative data points is equal to or above the quantification level 
("QL") and the data represent the exact pollutant being evaluated.  
 
Next, the appropriate Water Quality Standards (WQS) are determined for the pollutants in the effluent. Then, the 
Wasteload Allocations (WLA) are calculated. In this case since the critical flows 7Q10 and 1Q10 have been 
determined to be zero, the WLA’s are equal to the WQS.  The WLA values are then compared with available effluent 
data to determine the need for effluent limitations.  Effluent limitations are needed if the 97th percentile of the daily 
effluent concentration values is greater than the acute wasteload allocation or if the 97th percentile of the four-day 
average effluent concentration values is greater than the chronic wasteload allocation.  Effluent limitations are based 
on the most limiting WLA, the required sampling frequency, and statistical characteristics of the effluent data.   
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a) Effluent Screening: 

 
Effluent data were reviewed, and there have been no exceedances of the established limitations.  
 
Ammonia and TRC require a wasteload allocation analysis.  

 
b) Mixing Zones and Wasteload Allocations (WLAs): 

 
Wasteload allocations (WLAs) are calculated for those parameters in the effluent with the reasonable 
potential to cause an exceedance of water quality criteria.  The basic calculation for establishing a WLA is the 
steady state complete mix equation:  

 
 Co [ Qe + ( f ) (Qs ) ] –  [ ( Cs ) ( f ) ( Qs ) ]  
 WLA =                     Qe  

Where: WLA = Wasteload allocation 
 Co = In-stream water quality criteria 
 Qe = Design flow 
 Qs = Critical receiving stream flow  

(1Q10 for acute aquatic life criteria; 7Q10 for chronic aquatic life criteria; 30Q10 for chronic 
ammonia criteria; harmonic mean for carcinogen-human health criteria; and 30Q5 for non-
carcinogen human health criteria) 

 f = Decimal fraction of critical flow 
 Cs = Mean background concentration of parameter in the receiving 

stream. 
 

The water segment receiving the discharge via Outfall 001 is considered to have a 7Q10 and 1Q10 of 0.0 
MGD.  As such, there is no mixing zone and the WLA is equal to the Co.   
 
Staff derived wasteload allocations where parameters are reasonably expected to be present in an effluent 
(e.g., total residual chlorine where chlorine is used as a means of disinfection) and where effluent data 
indicate the pollutant is present in the discharge above quantifiable levels.  With regard to the Outfall 
001discharge, ammonia as N is likely present since this is a WWTP treating sewage and total residual 
chlorine may be present since chlorine is used for disinfection,  

 
c) Effluent Limitations Toxic Pollutants, Outfall 001 –  
 

9 VAC 25-31-220.D. requires limits be imposed where a discharge has a reasonable potential to cause or 
contribute to an in-stream excursion of water quality criteria.  Those parameters with WLAs that are near 
effluent concentrations are evaluated for limits.   
 
The VPDES Permit Regulation at 9 VAC 25-31-230.D. requires that monthly and weekly average limitations 
be imposed for continuous discharges from POTWs and monthly average and daily maximum limitations be 
imposed for all other continuous non-POTW discharges. 

 
1) Ammonia as N: 

 
Staff evaluated the new pH effluent data and has concluded it is not significantly different than what 
was used to derive the existing ammonia limits (Attachment 10).  There was no new temperature data 
available for this evaluation; therefore, the default value of 25º C was used.  During the 2003 permit 
reissuance, the discharge for this facility was reclassified as intermittent, as the facility does not 
regularly discharge.  Therefore, the ammonia wasteload allocation and effluent limitation was 
calculated using the acute criteria only.  The ammonia permit limitations based on this evaluation 
indicated that the limitation would meet water quality standards at 13 mg/L (Attachment 8).  The 
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existing ammonia permit limitation is 12 mg/L.  Because the facility has shown that it can be operated 
to meet the 12 mg/L, existing ammonia limitations are proposed to continue in the reissued permit. 
 

2) Total Residual Chlorine: 
 
Chlorine is used for disinfection and is potentially in the discharge.  Staff calculated WLAs for TRC 
using current critical flows.  In accordance with current DEQ guidance, staff used a default data point 
of 0.2 mg/L and the calculated WLAs to derive limits.  A monthly average of 0.008 mg/L and a weekly 
average limit of 0.010 mg/L are proposed for this discharge (see Attachment 11). 

 
3) Metals/Organics: 
 

No data was available to evaluate; therefore, no limits are needed.   
 

d) Effluent Limitations and Monitoring, Outfall 001 – Conventional and Non-Conventional Pollutants 
 

No changes to dissolved oxygen (D.O.), biochemical oxygen demand-5 day (BOD5), total suspended solids 
(TSS), and pH limitations are proposed.   
 
Dissolved Oxygen, and BOD5 limitations are based on the stream modeling conducted in June 17, 1974 
(Attachment 12) and are set to meet the water quality criteria for D.O. in the receiving stream.  The stream 
model ensures that with an effluent dissolved oxygen limitation of 6 mg/L, the dissolved oxygen sag in the 
receiving stream does not go below 5.0 mg/L.  Staff recognizes that the decision to classify the discharge as 
intermittent conflicts with the steady state dissolved oxygen stream model used to determine the BOD5 and 
D.O. limitations.  However, staff believes the model results are still an adequate basis to determine these 
limits.  The decision to classify the discharge intermittent was based on the 30 day exposure period for the 
ammonia chronic criteria.  Staff is certain that the facility will not discharge for 30 consecutive days as past 
monthly discharge monitoring reports have continued to illustrate.  The staff also believes the facility can and 
will discharge for periods long enough to cause a downstream D.O. sag point and that the D.O. model is still 
an appropriate tool to determine limitations to protect the dissolved oxygen water quality standard.   
 
It is staff’s practice to equate the Total Suspended Solids limits with the BOD5  limits. TSS limits are 
established to equal BOD5 limits since the two pollutants are closely related in terms of treatment of domestic 
sewage.  
pH limitations are set at the water quality criteria.  

 
E. coli limitations are in accordance with the Water Quality Standards 9 VAC25-260-170. 

 
e) Effluent Limitations and Monitoring Summary 
 

The effluent limitations are presented in the following table.   Limits were established for BOD5, Total 
Suspended Solids, Ammonia, pH, Dissolved Oxygen, Total Residual Chlorine, and E.coli bacteria.  
The limit for Total Suspended Solids is based on Best Professional Judgement.   
The mass loading (kg/d) for monthly and weekly averages were calculated by multiplying the concentration 
values (mg/l), with the flow values (in MGD) and a conversion factor of 3.785.  
 
Sample Type and Frequency are in accordance with the recommendations in the VPDES Permit Manual. 
 

18. Antibacksliding: 
All limits in this permit are at least as stringent as those previously established.  Backsliding does not apply to this 
reissuance. 
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19. Effluent Limitations/Monitoring Requirements: 
 Design flow is 0.008 MGD. 
 Effective Dates: During the period beginning with the permit's effective date and lasting until the expiration date.  

DISCHARGE LIMITATIONS MONITORING 
REQUIREMENTS PARAMETER 

BASIS 
FOR 

LIMITS Monthly Average Weekly Average Minimum Maximum Frequency Sample Type 

Flow (MGD) NA NL N/A N/A NL 1/D Estimate 
pH 2 N/A N/A 6.0 S.U. 9.0 S.U. 1/D Grab 
BOD5  3,4 30 mg/L 0.90 kg/day 45 mg/L 1.40 kg/day N/A N/A 1/M Grab 
Total Suspended Solids (TSS) 1 30 mg/L 0.90 kg/day 45 mg/L 1.40 kg/day N/A N/A 1/M Grab 
DO 2,4 N/A N/A 6.0 mg/L N/A 1/D Grab 
Ammonia, as N (mg/L) 2 12 mg/L 12 mg/L N/A N/A 1/M Grab 
E. coli (Geometric Mean)  2 126 n/100mls N/A N/A N/A 2/M Grab 
Total Residual Chlorine              
(after contact tank)  2, 3 N/A N/A 1.0 mg/L N/A 1/D Grab 

Total Residual Chlorine              
(after dechlorination) 2 0.008 mg/L 0.010 mg/L N/A N/A 1/D Grab 

 
The basis for the limitations codes are: MGD = Million gallons per day. 1/D = Once every day. 
1.  Best Professional Judgement  N/A = Not applicable. 1/M = Once every month. 
2.  Water Quality Standards NL = No limit; monitor and report. 2/M = Twice a month at least 7 days 
3.  DEQ Disinfection Guidance S.U. = Standard units.   apart.  
4.  Stream Model- Attachment 12      

        

Grab = An individual sample collected over a period of time not to exceed 15-minutes. 
Estimate = Reported flow is to be based on the technical evaluation of the sources contributing to the discharge. 

  
20. Other Permit Requirements : 

a) Part I.B. of the permit contains additional chlorine monitoring requirements, quantification levels and 
compliance reporting instructions.  A minimum chlorine residual must be maintained at the exit of the chlorine 
contact tank to assure adequate disinfection.  No more that 10% of the monthly test results for TRC at the exit 
of the chlorine contact tank shall be <1.0 mg/L with any TRC <0.6 mg/L considered a system failure.  
Monitoring at numerous STPs has concluded that a TRC residual of 1.0 mg/L is an adequate indicator of 
compliance with the E. coli criteria. E. coli limits are defined in this section as well as monitoring requirements 
to take effect should an alternate means of disinfection be used.  
 
9 VAC 25-31-190.L.4.c. requires an arithmetic mean for measurement averaging and 9 VAC 25-31-220.D. 
requires limits be imposed where a discharge has a reasonable potential to cause or contribute to an in-stream 
excursion of water quality criteria.  Specific analytical methodologies for toxics are listed in this permit section 
as well as quantification levels (QLs) necessary to demonstrate compliance with applicable permit limitations or 
for use in future evaluations to determine if the pollutant has reasonable potential to cause or contribute to a 
violation.  Required averaging methodologies are also specified.  

 
21. Other Special Conditions : 

a) 95% Capacity Reopener.  The VPDES Permit Regulation at 9 VAC 25-31-200.B.2. requires all POTWs and 
PVOTWs develop and submit a plan of action to DEQ when the monthly average influent flow to their 
sewage treatment plant reaches 95% or more of the design capacity authorized in the permit for each month 
of any three consecutive month period.  This facility is a POTW. 

b) O&M Manual Requirement.  Required by Code of Virginia §62.1-44.19; Sewage Collection and Treatment 
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Regulations, 9 VAC 25-790; VPDES Permit Regulation, 9 VAC 25-31-190.E.  Within 90 days of the 
effective date of this permit, the permittee shall submit for approval either a statement confirming the 
accuracy and completeness of the current O&M Manual or a revised updated O & M Manual to the 
Department of Environmental Quality, Northern Regional Office (DEQ-NRO). Future changes to the facility 
must be addressed by the submittal of a revised O&M Manual within 90 days of the changes. Non-
compliance with the O&M Manual shall be deemed a violation of the permit. 

c) Licensed Operator Requirement.  The Code of Virginia at §54.1-2300 et seq. and the VPDES Permit 
Regulation at 9 VAC 25-31-200 D, and Rules and Regulations for Waterworks and Wastewater Works 
Operators (18 VAC 160-20-10 et seq.) requires licensure of operators.  This facility requires a Class IV 
operator.  

d) Reliability Class.  The Sewage Collection and Treatment Regulation at 9 VAC 25-790 requires sewerage 
works achieve a certain level of reliability in order to protect water quality and public health consequences in 
the event of component or system failure. The facility is required to meet a Reliability Class of II. 

e) CTC, CTO Requirement.  The Code of Virginia § 62.1-44.19; Sewage Collection and Treatment Regulations, 
9 VAC 25-790 requires that all treatment works treating wastewater obtain a Certificate to Construct prior to 
commencing construction and to obtain a Certificate to Operate prior to commencing operation of the 
treatment works. 

f) Treatment Works Closure Plan. The State Water Control Law §62.1-44.15:1.1, makes it illegal for an owner 
to cease operation and fail to implement a closure plan when failure to implement the plan would result in 
harm to human health or the environment.  This condition is used to notify the owner of the need for a closure 
plan where a facility is being replaced or is expected to close. 

g) Water Quality Criteria Reopener.  The VPDES Permit Regulation at 9 VAC 25-31-220 D. requires 
establishment of effluent limitations to ensure attainment/maintenance of receiving stream water quality 
criteria. Should effluent monitoring indicate the need for any water quality-based limitations, this permit may 
be modified or alternatively revoked and reissued to incorporate appropriate limitations. 

i) Sludge Reopener.  The VPDES Permit Regulation at 9 VAC 25-31-200.C.4. requires all permits issued to 
treatment works treating domestic sewage (including sludge-only facilities) include a reopener clause 
allowing incorporation of any applicable standard for sewage sludge use or disposal promulgated under 
Section 405(d) of the CWA.  The facility includes a sewage treatment works.  

j)  Sludge Use and Disposal.  The VPDES Permit Regulation at 9 VAC 25-31-100.P., 220.B.2., and 420-720, 
and 40 CFR Part 503 require all treatment works treating domestic sewage to submit information on their 
sludge use and disposal practices and to meet specified standards for sludge use and disposal.  The facility 
includes a treatment works treating domestic sewage.  

k) Outfall 001 Monitoring.  The permittee is required to perform three concurrent samplings of the effluent 
parameters at the dechlorination unit and at the discharge pipe.  The facility’s discharge point is not at a very 
accessible area so the permittee has requested that the effluent from the dechlorination unit be considered 
Outfall 001.  Should there be no significant difference between the two sampling points, upon written 
notification from DEQ, Outfall 001 shall be designed as the effluent directly after the dechlorination unit 
instead at the discharge pipe into the receiving stream.  This concurrent sampling shall be completed within 
the first six months of the permit’s term.  

 
Permit Section Part II.  Part II of the permit contains standard conditions that appear in all VPDES Permits.  In 
general, these standard conditions address the responsibilities of the permittee, reporting requirements, testing 
procedures and records retention. 
 
 
 
 

23. Changes to the Permit from the Previously Issued Permit: 
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a)  Special Conditions:   

 
1)  The “Indirect Dischargers” special condition was deleted from this permit reissuance because this 
wastewater treatment plant serves only the elementary school so all wastewater sources are already under the 
control of the Rappahannock County Public Schools. 
 
2)  The “Outfall 001 Monitoring” special condition was deleted and replaced with a revised “Outfall 001 
Montioring” special condition.  The revised special condition requires the concurrent effluent sampling for all 
parameters (except for Total Residual Chlorine) specified in VPDES Permit VA0022471 from both the 
dechlorination unit and at the discharge outfall pipe.  There shall be three sampling events at least one month 
apart during the first six months of the permit term. Once this data has been submitted and reviewed by DEQ-
NRO, the Outfall 001 location will be specified as either after the dechlorination unit or at the outfall 
discharge pipe.  Because the discharge pipe is location a distance from the actual facility location, this special 
condition was written to determine if there was any change in the effluent quality to prevent a representative 
effluent sample from the dischlorination unit instead of from the discharge pipe prior to the receiving stream.  
 

b)  Monitoring and Effluent Limitations: 
 
1)  The additional bacterial effluent limitations and Monitoring Requirement as specified in Part I. B.2 of the 
2003 permit reissuance has been deleted from the 2008 permit reissuance.  This special condition was 
incorporated into the 2003 permit reissuance to ensure that the chlorination and dechlorination units were 
operating efficiently so that the E.coli water quality standard was being maintained.  Although no 
documentation was found to indicate that this special condition was complied with, a review of the E.coli 
data from December 2003 through November 2008 indicates that the facility has consistently met the 126 
n/cmls effluent limitation. (See Attachment 13). 
 
2)  Due to the downstream E.coli bacteria impairment (Hazel River), an E. coli effluent limitation of 126 
n/100 mls at a sampling frequency of twice per month (at least seven days apart) was added to the permit’s 
effluent page, Part I.A.1.  (See Item 26 of the Fact Sheet for more information.) 

 
24. Variances/Alternate Limits or Conditions:  

 
There were no variances or alternate limitation or conditions incorporated into this permit reissuance. 
 

. 25. Public Notice Information: 
 First Public Notice Date: June 25, 2009 Second Public Notice Date: July 2, 2009 

 
Public Notice Information is required by 9 VAC 25-31-280 B. All pertinent information is on file and may be 
inspected, and copied by contacting the: DEQ Northern Regional Office, 13901 Crown Court, Woodbridge, VA 22193, 
Telephone No. (703) 583-3925, jccrowther@deq.virginia.gov. See Attachment 14 for a copy of the public notice 
document. 
 
Persons may comment in writing or by email to the DEQ on the proposed permit action, and may request a public 
hearing, during the comment period.  Comments shall include the name, address, and telephone number of the writer, 
and shall contain a complete, concise statement of the factual basis for comments.  Only those comments received 
within this period will be considered. The DEQ may decide to hold a public hearing if public response is significant.  
Requests for public hearings shall state the reason why a hearing is requested, the nature of the issues proposed to be 
raised in the public hearing and a brief explanation of how the requester's interests would be directly and adversely 
affected by the proposed permit action.  Following the comment period, the Board will make a determination regarding 
the proposed permit action.  This determination will become effective, unless the DEQ grants a public hearing.  Due 
notice of any public hearing will be given. 
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. 26. 303 (d) Listed Stream Segments and Total Max. Daily Loads (TMDL): 
 TMDL Reopener: This special condition is to allow the permit to reopened if necessary to bring it in compliance 

with any applicable TMDL that may be developed and approved for the receiving stream. 
 
This facility discharges directly to an unnamed tributary to Rush River.  This receiving stream segment is not 
currently on the 2008 303(d) list for impairments.  However, the downstream segment of the Hazel River 
(VANE07R_HAZ01A04) was listed due to sufficient exceedances of the single sample maximum E. coli bacteria 
criterion (6 of 16 samples - 37.5%) that were recorded at DEQ's ambient water quality monitoring station (3-
HAZ005.98) at the Route 625 crossing to assess this stream segment as not supporting of the recreation use goal. The 
Upper Rappahannock River TMDL which includes Hazel River was submitted to EPA and approved on 1/23/2008. 
All upstream discharges were taken into account when developing the TMDL, thus, Rappahannock Elementary 
School Wastewater Treatment Plant was given a WLA for E. coli of 1.40E+10 cfu/year.   
 
Special Permit considerations:  None 
 

. 27. Additional Comments: 
 
Previous Board Action(s): None 
 
Staff Comments:  The permit reissuance was delayed due to staff workload.  
 
Public Comment:  Two comments were received during the public comment period.  Areas of concern dealt with 
possible contamination of surrounding groundwater wells from the facility’s discharge, for other downstream 
property owners that may suffer from a degraded water quality, the lack of the property owner receiving reports of 
the effluent quality and general questions regarding the effluent requirement.   
 
In response to these comments, the draft permit along with the fact sheet was emailed to the citizen who had 
concerns about the effluent limitations followed by a telephone call explaining the effluent limitations, frequency of 
analysis and sample type.  
 
Effluent data for the past five years were also sent to each citizen.  
 
Both citizens have groundwater wells that they say are located near the wastewater treatment plant’s discharge point 
and/or receiving stream.  The depth of the wells range from 400 to 600 feet.  During telephone calls to both citizens, 
it was explained that wells at this depth should not be adversely affected by this discharge.  The effluent flow is 
approximately 6,000 gallons per day and is intermittent in nature.  The facility usually does not discharge during the 
summer when the receiving stream is likely to have a lower stream flow.  It was also explained that the effluent 
limitations are based on a stream model that determines what BOD5 and dissolved oxygen effluent limitations need 
to be to maintain water quality standards during 7Q10 conditions in the stream.  
 
It appears that the citizen who was receiving effluent reports was receiving them from either the facility or their 
consultants.  DEQ does not routinely mail out this information.  This citizen was informed that if he would like to 
get this effluent information periodically, then he could request it from DEQ under Freedom of Information Act or 
DEQ would recommend that they contact the permittee directly for this information.   
  
EPA Checklist: The checklist can be found in Attachment 15. 
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Flow Frequency Determination
Rappahannock Elementary School - ,VA0022471
Douq stockman, BRO
Paul B. 1IerIIan, P.B., WQloP~

March 25, 1998
Ron Greqory, Charles Hartin, Pile

The Rappahannock Elementary School dischaxves to an unnamed
tributary of the Rush River near Washinqton, VA. Flow
frequencies are required at this site for use by the permit
writer in developinq effluent limitations for the VPDES permit.

The values at the dischaxve point were determined by
inspection of the USGS Washinqton Ouadranqle topoqraphica1 map
which shows the receivinq stream as intermittent at the dischaxve
point. The flow frequencies for intermittent streams are 0.0 cfs
for the lQ10, 7QI0, 30Q5, hiqh flow 1010, hiqh flow 7Q10, and theharmonic mean.

The intermittent stream drains to a pond. Durinq low flow
conditions, flow into the pond is likely to be retained as
storaqe. In order to evaluate the effluents impact on the water
quality in the pond, dilution ratios and retention times should
be considered.

If you have any questions concerninq this analysis, pleaselet me know.

Nr,n:--arn 'J!lo. ,~!)~:('"
GaOl. ~•• '2:,.,. ~I?it'{



Rappahannock Elementary School Flow Diagram

I S~cTMk I ----~ I Pump~oo I

Outfall 001 •• Effluent
to Rush River, UT I ~oriMtioo '"
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V- cW~XYUT LW^rTY- TW-
f~uW~YrW^ U• ZrYZWrS e~XUZWu~X
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NJSoQ{ U- cr_ SY)W
NQW~uYUW

_SRV K fY~~WX
e~PQUTrS NQW~uYUW

Eeu JbUXeg ;[TccX__
KhcXe\agXaWXag
JTccT[TaabV^ ;bhagl KV[bb_f
1 KV[bb_ @bhfX JbTW
KcXeeli\__Xm N9 --2/2

=aV_bfXW TeX Vbc\Xf bY g[X gXV[a\VT_ TaW _TUbeTgbel \afcXVg\ba eXcbegf ZXaXeTgXW Yeb` bUfXeiTg\baf `TWX j[\_X
cXeYbe`\aZ T >TV\_\gl LXV[a\VT_ AafcXVg\ba Tg g[X JTccT[TaabV^ =_X`XagTel KV[bb_ p KXjTZX LeXTg`Xag H_Tag
IKLHPba ETl --m -~~3u L[X Vb`c_\TaVX fgTYY jbh_W _\^X gb g[Ta^ Eeu <Ta\X_ CXlfXe Ybe [\f g\`X TaW
Tff\fgTaVX Whe\aZ g[X \afcXVg\bau

9 fh``Tel Ybe Ubg[ g[X gXV[a\VT_ TaW _TUbeTgbel \afcXVg\baf \f XaV_bfXWu nZ ]QRUOUQYOUQ^ jXeX abgXW Whe\aZ
g[X _TUbeTgbel \afcXVg\bau H_XTfX abgX g[X eXdh\eX`Xagf TaW eXVb``XaWTg\baf TWWeXffXW \a g[X gXV[a\VT_
fh``Telu H_XTfX fhU`\g \a je\g\aZ T cebZeXff eXcbeg gb g[\f bYY\VX Ul i`YQ CL0C99N Ybe g[X \gX`f TWWeXffXW
\a g[X fh``Telu Qbhe eXfcbafX `Tl UX fXag X\g[Xe i\T g[X MK HbfgT_ KXei\VX be X_XVgeba\VT__lm i\T =p`T\_uAY
lbh V[bfX gb fXaW lbhe eXfcbafX X_XVgeba\VT__lm jX eXVb``XaW fXaW\aZ \g Tf Ta 9VebUTg H<> be \a T ObeWp
Vb`cTg\U_Xm je\gXpcebgXVgXW Ybe`Tgu 9WW\g\baT_ \afcXVg\baf `Tl UX VbaWhVgXW gb VbaY\e` g[X YTV\_\gl \f \a
Vb`c_\TaVX j\g[ cXe`\g eXdh\eX`Xagfu

AY lbh [TiX Tal dhXfg\baf be Vb``Xagf VbaVXea\aZ g[\f eXcbegm c_XTfX YXX_ YeXX gb VbagTVg `X Tg g[X Fbeg[Xea
N\eZ\a\T JXZ\baT_ GYY\VX Tg I2~.P 03.p.3.. be Ul =p`T\_ Tg gjaX_fba8WXdui\eZ\a\TuZbiu

K\aVXeX_lm

<<<.) .k._T
•XnX_fn
=ai\eba`XagT_ KcXV\T_\fg AA

VV5 HXe`\gf v <EJ >\_X6;b`c_\TaVX ETaTZXe6 ;b`c_\TaVX 9hW\gbe6 ;b`c_\TaVX AafcXVgbe
GO;H p IK?KgX__P
Lebl BXa^\afmJ;OK9
Bb[a EV;Teg[lm ;bhagl 9W`\a\fgeTgbe

http://www.deq.virginia.gov
mailto:twnelson@deq.virginia.gov.
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lRSotR±otJ hnypaT±hon tapot± yGmmRtJ

cRThlh±J nRmaO cRThlh±J noO A hnypaT±hon ]R±aO
tM]]MTMYYZOV aWQXQY_M]c yOTZZW HR99CCGLA mMc CC0C99N
', ]QRUOUQYOUQ^ (X) nZ ]QRUOUQYOUQ^

lRSotR±otJ taTot]y

L[X DTUbeTgbel JXVbeWf fXVg\ba [TW nZ ]QRUOUQYOUQ^ abgXW Whe\aZ g[X \afcXVg\bau

eanatRl yRmplhne Rn] RnRlJyhy

L[X ?XaXeT_ KT`c_\aZ TaW 9aT_lf\f fXVg\ba [TW nZ ]QRUOUQYOUQ^ abgXW Whe\aZ g[X \afcXVg\bau

lRSotR±otJ aoGhpman±

L[X DTUbeTgbel =dh\c`Xag fXVg\ba [TW nZ ]QRUOUQYOUQ^ abgXW Whe\aZ g[X \afcXVg\bau

hn]hHh]GRl pRtRma±aty

[f

L[X TaT_lf\f Ybe g[X cTeT`XgXe bY c@ [TW nZ ]QRUOUQYOUQ^ abgXW Whe\aZ g[X \afcXVg\bau

±TQ RMOUWU_c ^_MRR ^TZ`WP OTQOV _TQ ]ar bQN^U_Q M_ T__[O44bbb3PQ\3aU]SUYUM3SZa4a[PQ^4OTQOVWU^_3T_XW
MYP PZbYWZMP _TQ XZ^_ ]QOQY_ UY^[QO_UZY OTQOV ^TQQ_^ _Z VQQ[ `[ _Z PM_Q bU_T OTMYSQ^ UY XUYUX`X

A WMNZ]M_Z]c ]Q\`U]QXQY_^3

http://www.deq.virginia.gov/vpdes/checklist.html


DER
IR±at cRThlh±J

hnypaT±hon tapot±
pRt± A

L\`X fcXag5 t TZ`]^

JXi\XjXW Ul5S"_ ;J!'J<

R S >XWXeT_
R P S FbaYXWXeT_

R S ET]be
RPS E\abe

R S ET]be
R S E\abe

R S He\`Tel
R S KXVbaWTel

RPS Jbhg\aX
R S ;b`c_\TaVXv9ff\fgTaVXv;b`c_T\ag
R S JX\afcXVg\ba

<TgX bY _Tfg \afcXVg\ba5
9ZXaVl5

i`YQ AH0C99H
DER FSO

DTfg `bag[ TiXeTZX5 IAaY_hXagP Ebag[vlXTe5 nZ_ _Q^_QP

DTfg `bag[ TiXeTZX5 I=YY_hXagP Ebag[vlXTe5 mM]OT C99N
>_bj5 9399I me] c@5 L3I y3G3 LKK5 I3A XS4l
:G<f PH XS4l 9``ba\T 93CN XS4l =u;b_\ 2 !4Tml

IhTegXe TiXeTZX5 I=YY_hXagP BTahTel p ETeV[ -~~3
>_bj5 9399I me] c@5 L3I y3G3 LKK5 L3I XS4l
:G<f PH XS4l 9``ba\T 93G XS4l =u;b_\ 2 !4Tml

R S McWTgXW R P S Fb V[TaZXf

R S QXf RPS Fb



•u O[\V[ bY g[X Yb__bj\aZ eXVbeWf WbXf g[X c_Tag `T\agT\a7
GcXeTg\baT_ DbZf Ybe XTV[ ha\g cebVXff R P S QXf
Aafgeh`Xag `T\agXaTaVX TaW VT_\UeTg\ba R P S QXf
EXV[Ta\VT_ Xdh\c`Xag `T\agXaTaVX R S QXf
AaWhfge\T_ jTfgX Vbage\Uhg\ba R S QXf
IEha\V\cT_ >TV\_\g\XfP

-u O[Tg WbXf g[X bcXeTg\baT_ _bZ VbagT\a7
R P S N\fhT_ bUfXeiTg\baf
R P S DTUbeTgbel eXfh_gf
R S ;bageb_ VT_Vh_Tg\baf

R P S >_bj `XTfheX`Xag
R P S HebVXff TW]hfg`Xagf
R S Gg[Xe IfcXV\YlP

.u O[Tg Wb g[X `XV[Ta\VT_ Xdh\c`Xag eXVbeWf VbagT\a7
R PS 9f Uh\_g c_Taf TaW fcXVf R PS KcTeX cTegf \aiXagbel
R P S ETahYTVgheXef \afgehVg\baf R S =dh\c`XagvcTegf fhcc_\Xef
R S DhUe\VTg\ba fV[XWh_Xf R S Gg[Xe IfcXV\YlP

/u O[Tg Wb g[X \aWhfge\T_ jTfgX Vbage\Uhg\ba eXVbeWf VbagT\a7 IEha\V\cT_ Ga_lP
R S OTfgX V[TeTVgXe\fg\Vf R S DbVTg\baf TaW W\fV[TeZX glcXf
R S A`cTVg ba c_Tag R S Gg[Xe IfcXV\YlP

0u O[\V[ bY g[X Yb__bj\aZ eXVbeWf TeX ^Xcg Tg g[X c_Tag TaW TiT\_TU_X gb cXefbaaX_7
R S =dh\c`Xag `T\agXaTaVX eXVbeWf R P S GcXeTg\baT_ DbZ
R S AaWhfge\T_ Vbage\Uhgbe eXVbeWf R P S Aafgeh`XagTg\ba eXVbeWf
R S KT`c_\aZ TaW gXfg\aZ eXVbeWf

R S Fb
R S Fb
R PS Fb
R S Fb

1u JXVbeWf abg abe`T__l TiT\_TU_X gb c_Tag cXefbaaX_ TaW g[X\e _bVTg\ba5
f RWW Z[Q]M_UYS ]QOZ]P^ M]Q XMUY_MUYQP M_ _TQ [WMY_3
f yMX[WUYS4_Q^_UYS ]QOZ]P^ M]Q XMUY_MUYQP M_ ayy0 T`W[Q[Q]0 HR3
f mMUY_QYMYOQ ]QOZ]P^ M]Q XMUY_MUYQP Nc _TQ ^OTZZW'^ XMUY_QYMYOQ PQ[M]_XQY_3

RPS QXf

RPS QXf

R S Fb

R S Fb

R S Fb

S F9
S F9

R S F9
RPS F9



•u LlcX5 RPS 9XeTgXW R S MaTXeTgXW R S Hb_\f[\aZ

.- FbubY VX__f5 5 Aa bcXeTg\ba5 5

.u ;b_be5 RPS ?eXXa S :ebja R S D\Z[g :ebja R S ?eXl R S Gg[Xe5

/u GWbe5 R S KXcg\VU S =Teg[l RPS FbaX R S Gg[Xe5

0u KlfgX` bcXeTgXW \a5 RPS KXe\Xf S HTeT__X_ R S F9

1u AY TXeTgXWm TeX _TZbba VbagXagf `\kXW TWXdhTgX_l7 RPS QXf S FbU S F9

1- AY TXeTgXWm \f TXeTg\ba flfgX` bcXeTg\aZ cebcXe_l7 RPS QXf S FbU S F9

2- =i\WXaVX bY Yb__bj\aZ cebU_X`f5

Tu iXZXgTg\ba \a _TZbba be W\^Xf RPS QXfU R S Fb
Uu ebWXagf Uheebj\aZ ba W\^Xf R S QXfU RPS Fb
Vu Xebf\ba R S QXfU RPS Fb
Wu f_hWZX UTef R S QXfU RPS Fb
Xu XkVXff\iX YbT` R S QXfU RPS Fb
Yu Y_bTg\aZ `TgXe\T_ R S QXfU RPS Fb

3- >XaV\aZ \agTVg5 RPS QXf R S FbU

•~u ?eTff `T\agT\aXW cebcXe_l5 RPS QXf R S Fb

••u DXiX_ Vbageb_ iT_iXf jbe^\aZ cebcXe_l5 RPS QXf R S FbU

.G~ '//16.25 W\fV[TeZX X_XiTg\ba5 RPS Lbc R S E\WW_X R S :bggb`

•.u >eXXUbTeW5 - Ygu

•/u9ccXTeTaVX bY .//16.25a RPS ?bbW R S >T\e R S Hbbe

•0u ?XaXeT_ VbaW\g\ba5 RPS ?bbW R S >T\e R S Hbbe

•1u 9eX `ba\gbe\aZ jX__f ceXfXag7 R S QXf RPS Fb

9eX jX__f TWXdhTgX_l cebgXVgXW Yeb` ehabYY7 R S QXf R S FbU RPSF9

9eX VTcf ba TaW fXVheXW7 S QXf R S FbU RPS F9

;b``Xagf5
N3 ±TQ]Q bQ]Q cZ`YS _]QQ^ MWZYS _TQ _Z[ ZR _TQ WMSZZY MYP M ^XMWW ^T]`N UY M WUYQ] aQY_ TZWQ3
f p]UZ] _Z PU^UYRQO_UZY0 QRRW`QY_ U^ MQ]M_QP RZ] MXXZYUM ]QXZaMW3
f ±TQ RMOUWU_c U^ `_UWUdUYS M lQXYM ^c^_QX UY _TQ RMO`W_M_UaQ [ZYP3 ±bZ O`]_MUY^ MYP M ^Q]UQ^ ZR RWZM_UYS

[WM^_UO NM]]UQ]^ PU]QO_ bM^_QbM_Q] _T]Z`ST _TQ ^c^_QX MYP MWWZb Y`_]UQY_ `[_MVQ Nc P`OVbQQP3
f ±TQ P`OVbQQP U^ MWWZbQP _Z YM_`]MWWc PQOMc3



1- ;[X`\VT_ hfXW5 S Kh_Yhe <\bk\WX

2- FbubY fh_YbaTgbef5 Aa bcXeTg\ba5

0- FbubY XiTcbeTgbef5 Aa bcXeTg\ba5

:- FbubY V[X`\VT_ YXXWXef5 1 Aa bcXeTg\ba5

?- FbubY VbagTVg gTa^f5 1 Aa bcXeTg\ba5

2u @bj \f V[X`\VT_ \agebWhVXW \agb g[X jTfgXjTgXe7
R S HXeYbeTgXW -0//64.34
R S Aa]XVgbe j\g[ f\aZ_X Xagel cb\ag
R P S Gg[Xe5±MNWQ_ RQQPQ]

3u ;bageb_ flfgX` bcXeTg\baT_5
Tu eXf\WhT_ TaT_lmXef5
Uu flfgX` TW]hfgXW5

R S QXf R S FbU
R S QXf R S FbU
R S 9hgb`Tg\V RPS ETahT_

9399 XS4l tTIyR
939A XS4l ]ar AAHGTZ`]^

S QXf R S FbU

R S QXf R S FbU
R S QXf R S FbU

RPS QXf R S FbU

R S ?bbW RPS >T\e

•-u 9WXdhTgX iXag\_Tg\ba5
Tu Vl_\aWXe fgbeTZX TeXT5
Uu Xdh\c`Xag ebb`5

RPSF9
RPSF9
R S Gg[Xe5

RPSF9
RPSF9

;b``Xagf5
f R ^MX[WQ ZR _TQ PQOTWZ]UYM_QP QRRW`QY_ bM^ `^QP RZ] [f XQM^`]QXQY_3 m]3kQc^Q] ZN_MUYQP M aMW`Q

ZR L3AHyG aQ]^`^ L3CHyG , AL3AeT RZ] ]ar (AAGI TZ`]^,3



.u :lcTff V[TaaX_5
EXgXeXW5

R S QXf
R S QXf

RPS Fb
R S Fb

RPS Fb/u JXghea Y_bjf W\fV[TeZXW hcfgeXT` Yeb` `XgXe5 R S QXf
AWXag\Yl5

Tu bUfgehVg\baf
Uu ZeXTfX

R S QXfU
R S QXfU

RPS Fb
RPS Fb

;b``Xagf5
f ROOZ]PUYS _Z _TQ Z[Q]M_Z]0 _TQ [Z_MNWQ bM_Q] XQ_Q] []ZaUPQ^ M XZ]Q MOO`]M_Q PMUWc RWZb ^Z `YU_ YZ_

]Z`_UYQWc `^QP RZ] ]Q[Z]_UYS [`][Z^Q^3
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HTeT`XgXe5 @lWebZXa Aba Ic@P
EXg[bW5 =_XVgeb`Xge\V

~•v~3

E=L@G< G> 9F9DQKAK

P •3g[ =W\g\ba bY KgTaWTeW EXg[bWfp/0~~p@p:

-•XY be GapD\aX =W\g\ba bY KgTaWTeW EXg[bWfp/0~~p@p:I~~P

[f U^ M XQ_TZP PQRUYQP MYMWc_Q ^Z XZPURUOM_UZY^ M]Q YZ_ MWWZbQP3 KG9 Tct pM]_ AEI3IL Q F

•P Af T VXeg\Y\VTgX bY bcXeTgbe Vb`cXgXaVX be \a\g\T_ WX`bafgeTg\ba bY VTcTU\_\gl TiT\_TU_X Ybe XTV[
TaT_lfgvbcXeTgbe cXeYbe`\aZ g[X TaT_lf\f7 no±aO 9aT_lmX /fT`c_Xf bY ^abja c@u ETl hfX
XkgXeaT_ fbheVX bY UhYYXe IW\YYXeXag _bgv`TahYTVgheXe g[Ta UhYYXef hfXW gb VT_\UeTgX `XgXePu n
JXVbiXel Ybe XTV[ bY g[X /fT`c_Xf `hfg UX ` ~u• KM bY g[X ^abja VbaVXageTg\ba bY g[X fT`c_Xu
RKE •~-~ :u_S

-P Af g[X X_XVgebWX \a ZbbW VbaW\g\ba Iab V[_be\WX ceXV\c\gTgXm XgVuP7 n
R-uUvV TaW 0uUS

.P Af X_XVgebWX fgbeTZX fb_hg\ba \a TVVbeWTaVX j\g[ `TahYTVgheXe.f \afgehVg\baf7 REYeuS n

/P Af `XgXe VT_\UeTgXW ba Tg _XTfg T WT\_l UTf\f hf\aZ g[eXX UhYYXef T__ bY j[\V[ TeX Tg g[X fT`X n
gX`cXeTgheX7 R/uTS FGL=5 >b__bj `TahYTVgheXe.f \afgehVg\bafu

0P 9YgXe VT_\UeTg\bam \f T UhYYXe TaT_lmXW Tf T V[XV^ fT`c_X gb iXe\Yl g[Tg VT_\UeTg\ba \f VbeeXVg7 n
9ZeXX`Xag f[bh_W Ul j\g[\a p ~u• KMb R/uTS

1P <b g[X UhYYXe fb_hg\baf TccXTe gb UX YeXX bY VbagT`\aTg\ba be Zebjg[f7 R.u•S n

2P 9eX UhYYXe fb_hg\baf j\g[\a g[X\e _\fgXW f[X_Y _\YX be [TiX g[Xl UXXa ceXcTeXW j\g[\a g[X _Tfg /jXX^f7 n
R.uTS
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c@7 REYeuS
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RKE-00~ :u_S
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g[X aXkg fT`c_X TaT_lmXW \f hfXW Tf g[X e\afX fb_hg\baP7 R/uTS
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@9;@ ETahYTVgheXe.f AafgehVg\baf I EXg[bW 3•12P c_hf Ta XW\g\ba bY
KgTaWTeW EXg[bWf

•3g[ =W\g\ba bY KgTaWTeW EXg[bWf /0~~p;A ?

l F

•P Af T VXeg\Y\VTgX bY bcXeTgbe Vb`cXgXaVX be \a\g\T_ WX`bafgeTg\ba bY VTcTU\_\gl TiT\_TU_X Ybe XTV[
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_bg ah`UXe be fbheVX g[Tg \f W\YYXeXag Yeb` g[Tg hfXW gb ceXcTeX VT_\UeTg\ba fgTaWTeWfu ETl abg
hfX KcXVi. LEu RKE •~-~ :u•S
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.P 9eX g[X c\__bjf j\g[\a g[X `TahYTVgheXe.f Xkc\eTg\ba WTgX7 REYeS n
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t`M cReZV R`_RhRj
Uc`^M a`R_ R1Rc`heYVc

SReVM fRj :L. ?55K
rfS[VTeM l]R__Z_X reReV^V_e W`c oRaaRYR__`T\ R`f_ej T]V^V_eRcj rTY``]

lVc^Ze i`M {P55??BJ:

SZdTYRcXV tjaVM ff_ZTZaR]
SZdTYRcXV U]`hM5155KfVS

oVTVZgZ_X recVR^M ut e` ofdY oZgVc
eReZefUV 2e`_XZefUVM AKmB:):5"2JKm:5)AJ"

~ReVcS`Uj ZSM T5Do. oP:?

:1 ZdeYVcV ^`_Ze`cZ_X UReR W`c eYV cVTVZgZ_XdecVR^O
0 ZWjVd. a]VRdV ReeRTY ]ReVde df^^Rcj1
0 ZW_`. hYVcV ZdeYV _VRcVde U`h_decVR^ ^`_Ze`cZ_X deReZ`_1

tYVcV Zd_` ^`_Ze`cZ_X UReR W`c eYV cVTVZgZ_XdecVR^ Rut e` ofdY oZgVc-1 tYV f__R^VU ecZSfeRcj e` eYV
ofdY oZgVc W]`hd Z_e`eYV ofdY oZgVc. hYZTY Z_efc_ W]`hd Z_e`eYV tY`c_e`_ oZgVc1 tYV _VRcVde
U`h_decVR^ deReZ`_ ZdA0tW555I1D5. ]`TReVU Re eYV o`feV J?L ScZUXV Tc`ddZ_X `_ eYV tY`c_e`_ oZgVc1
reReZ`_ A0tW555I1D5 ZdR_ R^SZV_e STn ^`_Ze`cZ_X deReZ`_. R_U Zd]`TReVU Raac`iZ^ReV]j :A15L^Z]Vd
U`h_decVR^ Wc`^ eYV `feWR]] `W { P55??B J:1



mtvwty? ocieFTlsnfFFRcFRa rfWWZTZV_e ViTVVUR_TVd `W eYV dZ_X]VdR^a]V ^RiZ^f^
)' *-,+SRTeVcZR TcZeVcZ`_,A `W :A dR^a]Vd 0?A1:(- hVcV cVT`cUVU Re STn)d R^SZV_e hReVc
bfR]Zej ^`_Ze`cZ_X deReZ`_ ,A0tW555I1D5- Re eYV o`feV J?L Tc`ddZ_X e` RddVdd eYZd decVR^
dVX^V_e Rd _`e dfaa`ceZ_X `W eYV cVTcVReZ`_ fdV X`R]1

tY`c_e`_ oZgVc W]`hd Z_e`eYV WRkV] oZgVc1 S`h_decVR^ Z^aRZc^V_ed `_ WRkV] oZgVc
Z_T]fUVM

mtvwty? ocieFUlsfcrkgcFSa rfWWZTZV_e ViTVVUR_TVd `W eYV dZ_X]VdR^a]V ^RiZ^f^
)' *-,+SRTeVcZR TcZeVcZ`_,I `W :I dR^a]Vd 0AJ1D(- hVcV cVT`cUVU Re STn)d R^SZV_e hReVc
bfR]Zej ^`_Ze`cZ_X deReZ`_ ,A0WPP55D1LK-Re eYV o`feV I?D Tc`ddZ_X e` RddVdd eYZd decVR^
dVX^V_e Rd _`e dfaa`ceZ_X `W eYV cVTcVReZ`_ fdV X`R]1

rVX^V_e {PiT5IoQtW55?P5?M i`
rVX^V_e {PiT5JoQWPPkZP5BM •Vd1 tfSe hRd dfS^ZeeVU e` TlP R_U Raac`gVU `_
:2?A2?55K1

tYV cVTVZgZ_XdecVR^ RddVdd^V_e f_Ze hZ]]_`e SV Z_T]fUVUZ_eYV tfSe W`c eYV tY`c_e`_
oZgVc ,rVX^V_e {PiT5IoQtW55?P5?-. _`c hRd Z_Z_T]fUVUZ_eYV tfSe W`c eYV WRkV]
oZgVc ,rVX^V_e { PiT5Jo Q WPPk :P5B-1 W`hVgVc. Ze dY`f]U SV _`eVU eYRe R]]fadecVR^
WRTZ]ZeZVdRcV Z_T]fUVUUfcZ_X ~eP T`_dZUVcReZ`_1

tYV uaaVc oRaaRYR__`T\ oZgVc tfSe Z_T]fUVUeYV WRkV]oZgVc Z^aRZc^V_e Re dVX^V_e
{PiT5JoQWPPkZP5B1 P]] fadecVR^ UZdTYRcXVd hVcV eR\V_ Z_e`RTT`f_e hYV_
UVgV]`aZ_XeYV tfSe. eYfd. {P55??BJ: hRd XZgV_ R phc u=>)' *-,+=u OESFeDgk
U`2jVRc1

QRTeVcZR tfSe W`c tY`c_e`_ oZgVc rVX^V_e {PiT5IoQtW55?P5? ZdUfV ?5:K1
QRTeVcZR tfSe W`c WRkV] oZgVc rVX^V_e {PiT5JoQWPPkZP5B hRd T`^a]VeVU :2?A2?55K1

0 oRaaRYR__`T\ oZgVc ,{Pi0T5KoQollkZP5? R_U {Pi0T5KoQoll5?P5?- Zd]ZdeVU
Rd Z^aRZcVU W`c )' *-,+!tfSe dfS^ZeeVU R_U Raac`gVU Sj Tl P :2?A2?55K1



0 oRaaRYR__`T\ oZgVc ,{Pi0T?5TQoll5AP5?. {Pi0T?5TQoll5?P5?. {Pi0
T?5TQoll5:P5?. {Pi0T?:TQoll5DP5?. {Pi0T?:TQoll5BP5?. {Pi0
T?:TQoll5AP5?. {Pi0T?: TQoll5: P5?- Zd]ZdeVURd Z^aRZcVU W`c )' *-,+,tfSe
dfS^ZeeVU e` TlP fRcTY ?55K- R_U W`c lRQd Z_UZdY tZddfV ,tfSe SfV SReV 0
?5:I-1
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TWi[ lWf iekhY[N •{a{ ?N?::0::: jefe]hWf^_Y cWfi )i[[ j[hhWi[hlYh1kiW2Yec \ehZ[jW_bi,

lWf fhe`[Yj_ed _i•~l Ted[ ?KnSV ?MLBm_j^ b[\jKD:KKI WdZ jef DAM:ID:2 r_n[b i_p[_i ?J c[j[hi
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Yebkcdi Xo J:: hemi \ehW jejWb e\ BJ:::: f_ne[i2~^[ cWf Z_ifbWo h[fh[i[djiMJ:: c[j[hi [Wij je m[is
MJ:: c[j[hi dehj^ je iekj^ \ehW jejWb e\ MA2?igkWh[ a_bec[j[hi2 ~^[ cWf Z_ifbWo h[fh[i[djiB?I:? \[[s
je m[ij Xo B?I:? \[[jdehj^ je iekj^ \ehW jejWb e\ BI2I igkWh[ c_b[i2
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{^WZ[Z jefe]hWf^_Y cWfi Wh[ \hec ~oro! rA::J nWj_edWb a[e]hWf^_Y
^jjfN55mmm2dWj_edW2][e]hWf^_Y2Yecbjefe
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ed\ehcWj_ed n[jmeha
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JOLJIM@ IA HIND>@6Nd hZZ` ejWa^XXdbbZci dc V YgV[i eZgb^i [gdb i]Z ?ZeVgibZci d[ @ck^gdcbZciVa KjVa^in
i]Vi l^aaVaadli]Z gZaZVhZ d[igZViZY lVhiZlViZg ^cidV lViZg WdYn ^cLVeeV]VccdX` >djcinpP^g\^c^Vv

J@LGDN H<G@6 P^g\^c^V JdaajiVci?^hX]Vg\Z @a^b^cVi^dcMnhiZb JZgb^i u QVhiZlViZg ^hhjZY Wn ?@Kp jcYZg i]Z
Vji]dg^in d[i]Z MiViZQViZg >dcigda =dVgY

<JJFD><HN H<G@p <??L@MM <H? J@LGDN HOG=@L6 LVeeV]VccdX` >djcin JjWa^XMX]ddahp 2 MX]dda]djhZ
LdVYp QVh]^c\idcp P< ..303pP<••..03-

H<G@ <H? <??L@MM IA A<>DFDNS6 LVeeV]VccdX` @aZbZciVgn MX]dda QVhiZlViZg NgZVibZci JaVcip/0
MX]dda]djhZ LdVYp QVh]^c\idcp P< ..303

JLIE@>N ?@M>LDJNDIH6 LVeeV]VccdX` >djcin JjWa^XMX]ddah ]Vh Veea^ZY [dg V gZ^hhjVcXZ d[ V eZgb^i [dg i]Z
ejWa^X LVeeV]VccdX` @aZbZciVgn MX]dda QVhiZlViZg NgZVibZci JaVcivN]Z Veea^XVci egdedhZh id gZaZVhZ igZViZY
lVhiZlViZg [gdb gZh^YZci^Va VgZVh Vi V gViZ d[ •v••4 b^aa^dc\Vaadch eZg YVn ^cid V lViZg WdYnv MajY\Z [gdb i]Z
igZVibZci egdXZhh l^aaWZ iV`Zc id i]Z LZb^c\idc QVhiZlViZg NgZVibZci JaVci PP<II324•1Û c AVjfj^Zg >djcinp
P^g\^c^V [dg egdeZg Y^hedhVav N]Z [VX^a^inegdedhZh id gZaZVhZ igZViZY hZlV\Z ^ci]Z jccVbZY ig^WjiVgnid Ljh] L^kZgp
^c LVeeV]VccdX` >djcin ^ci]Z LVeeV]VccdX` L^kZg lViZgh]ZYv < lViZgh]ZY ^hi]Z aVcY VgZV YgV^cZY Wn V g^kZg VcY
^ih^cXdb^c\ higZVbhv N]Z eZgb^i l^aaa^b^ii]Z [daadl^c\ edaajiVcihid Vbdjcih i]Vi egdiZXi lViZg fjVa^in6eCp =I?hp
>]adg^cZp NdiVaMjheZcYZY Mda^Yh7 Y^hhdakZY dmn\Zcp <bbdc^Vp VcY 4•9;6:•

CIQ NI >IGG@HN <H?DIL L@KO@MN < JO=FD> C@<LDHB6 ?@K VXXZeih XdbbZcih VcY gZfjZhih [dg ejWa^X
]ZVg^c\ WnZubV^ap [Vm dg edhiVa bV^av<aaXdbbZcih VcY gZfjZhih bjhi WZ ^clg^i^c\ VcY WZ gZXZ^kZY Wn ?@K Yjg^c\
i]Z XdbbZci eZg^dYv MjWb^iiVah bjhi ^cXajYZ i]Z cVbZhp bV^a^c\ VYYgZhhZh VcY iZaZe]dcZ cjbWZgh d[ i]Z
XdbbZciZgagZfjZhiZg VcY d[ VaaeZghdch gZegZhZciZY Wn i]Z XdbbZciZg~gZfjZhiZgv < gZfjZhi [dg ejWa^X]ZVg^c\ bjhi
Vahd ^cXajYZ6-U N]Z gZVhdc l]n V ejWa^X]ZVg^c\ ^hgZfjZhiZYv .U< Wg^Z[p̂ c[dgbVa hiViZbZci gZ\VgY^c\ i]Z cVijgZ VcY
ZmiZci d[i]Z ^ciZgZhid[i]Z gZfjZhiZg dg d[i]dhZ gZegZhZciZY Wn i]Z gZfjZhidgp ^cXajY^c\ ]dl VcY id l]Vi ZmiZci hjX]
^ciZgZhildjaY WZ Y^gZXianVcY VYkZghZan V[[ZXiZY Wn i]Z eZgb^iv /UMeZX^[^XgZ[ZgZcXZhp l]ZgZ edhh^WaZpid iZgbh VcY
XdcY^i^dch d[i]Z eZgb^i l^i] hj\\ZhiZY gZk^h^dchv?@K bVn ]daY V ejWa^X]ZVg^c\p ^cXajY^c\ Vcdi]Zg XdbbZci eZg^dYp
^[ejWa^XgZhedchZ ^hh^\c^[^XVciVcY i]ZgZ VgZ hjWhiVci^VapY^hejiZY ^hhjZhgZaZkVci id i]Z eZgb^iv

>IHN<>N AIL JO=a^> >IGG@HNMp ?I>OG@HN L@KO@MNM <H? <??DNDIH<F DHAILG<NDIH6 N]Z ejWa^X
bVn gZk^Zl i]Z YdXjbZcih Vi i]Z ?@KuHdgi]Zb LZ\^dcVa I[[^XZWn Veed^cibZciv
HVbZ6 EdVc >v >gdli]Zg
<YYgZhh6 ?@KuHdgi]Zb LZ\^dcVa I[[^XZp-/5•- >gdlc >djgipQddYWg^Y\Zp P< ..-5/
J]dcZ6 P3•/U14/u/5.1 @ubV^a6_XXgdli]Zg;YZfvk^g\^c^Vv\dk AVm6 P3•/U14/u/4.-
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ZWY_b_jonWc[N
nrVW{ r[hc_j nkcX[hN
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VWj[N

uWffW^WddeYa Wb[c[djWho {Y^eeb QWij[mWj[h ~h[Wjc[dj rbWdj
PS:::AADKe
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kS2 VhW\jr[hc_j rWYaW][ {kXc_jjWb edYbkZ[iN S[i ne n5S
?2 r[hc_j Sffb_YWj_edQ R
A2 Uecfb[j[ VhW\jr[hc_j )\ehh[d[mWb eh \_hijj_c[ f[hc_j1 [dj_h[f[hc_j0_dYbkZ_d] Xe_b[hfbWj[

R_d\ehcWj_ed,Q
B2 Uefo e\ rkXb_Y nej_Y[Q R
D2 Uecfb[j[ ZWYj {^[[jQ R
81 S rh_eh_jorebbkjWdj {Yh[[d_d] je Z[j[hc_d[ fWhWc[j[hi e\ YedY[hdQ R
91 S u[WiedWXb[ rej[dj_Wb WdWboi_i i^em_d] YWbYkbWj[Z QtTWkiQ R
K2 V_iiebl[Zono\0j[dYWbYkbWj_ediQ R
B1 Q^eb[ W\\bk[dj~en_Y_jo ~[ij ikccWho WdZ WdWboi_iQ R
M2 r[hc_j uWj_d] {^[[j \ehd[m eh ceZ_\_[Z _dZkijh_Wb\WY_b_j_[iQ R

e2T2 r[hc_jbZWY_b_jo U^WhWYj[h_ij_Yi S[i ne n5S
?2 eij^_iW d[m0 eh Ykhh[djbokdf[hc_jj[Z \WY_b_joQ R
A2 Sh[ Wbbf[hc_ii_Xb[ekj\Wbbi)_dYbkZ_d] YecX_d[Z i[m[h el[h\bem fe_dji0ded1fheY[ii mWj[h WdZ

Rijehc mWj[h, \hec j^[ \WY_b_jofhef[hbo_Z[dj_\_[ZWdZ Wkj^eh_p[Z _d j^[f[hc_jQ
B2 Ve[i j^[ \WYji^[[jeh f[hc_jYedjW_d W Z[iYh_fj_ede\ j^[mWij[mWj[h jh[Wjc[dj fheY[iiQ R
D2 Ve[i j^[h[l_[me\rU{eVlu ZWjW \ehWj b[Wijj^[ bWijB o[Whi_dZ_YWj[ i_]d_\_YWdjded1

RYecfb_WdY[ m_j^ j^[ [n_ij_d]f[hc_jQ
81 cWi j^[h[X[[d Wdo Y^Wd][ _d ijh[Wc\bem Y^WhWYj[h_ij_Yii_dY[ j^[ bWijf[hc_jmWi Z[l[bef[ZQ R
91 Ve[i j^[f[hc_jWbbem j^[Z_iY^Wh][ e\ d[m eh _dYh[Wi[Z beWZ_d]i e\ Wdo febbkjWdjiQ R
K2 Ve[i j^[ \WYji^[[jeh f[hc_jfhel_Z[W Z[iYh_fj_ede\ j^[h[Y[_l_d]mWj[h XeZo)i, je m^_Y^ j^[

\WY_b_joZ_iY^Wh][i0_dYbkZ_d] _d\ehcWj_ed ed bem5Yh_j_YWb\bem YedZ_j_edi WdZ R
Z[i_52jVLj[Zb[n_ij_d\0jki[iQ

B1 Ve[i j^[ \WY_b_joZ_iY^Wh][je W B:B)Z, b_ij[ZmWj[hQ nej Z_h[YjboO0'?IF,~lVk _cfW_h[Z
i[]c[dj _iWffhen_cWj[bo ?B c_b[i Zemdijh[Wc \hec \WY_b_jo(iZ_iY^Wh][ fe_dj2 r[hc_j R
YedjW_di Wd [ck[dj b_c_jWj_ed WdZ ced_jeh_dA h[gk_h[c[dj W2Yeb_2

W2 cWi W ~lVk X[[d Z[l[bef[Z WdZ Wffhel[Z Xo WrS \ehj^[ _cfW_h[Z mWj[hQ R
X2 Ve[i j^[h[YehZ _dZ_YWj[ j^Wjj^[ ~lVk Z[l[befc[dj _ied j^[ {jWj[ fh_eh_job_ijWdZ m_bb

Rceij b_a[boX[ Z[l[bef[Z m_j^_d j^[ b_\[e\ j^[f[hc_jQ
Y2 Ve[i j^[ \WY_b_joZ_iY^Wh][ W febbkjWdj e\ YedY[hd _Z[dj_\_[Z_d j^[ ~lVk eh

RB:B)Z, b_ij[ZmWj[hQ
C1 cWl[ Wdo b_c_jiX[[d h[cel[Z0 eh Wh[Wdo b_c_jib[iiijh_d][dj0j^Wd j^ei[ _d j^[ Ykhh[djf[hc_jQ R
?:2 Ve[i j^[f[hc_jWkj^eh_p[Z_iY^Wh][ie\ ijehc mWj[hQ R
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??2 cWi j^[ \WY_b_joikXijWdj_Wbbo[dbWh][Z eh Wbj[h[Z_jief[hWj_ed eh ikXijWdj_Wbbo_dYh[Wi[Z _ji\bem

Reh fheZkYj_edQ
?A2Sh[ j^[h[Wdo fheZkYj_ed1XWi[Z0 j[Y^debe]o1XWi[Z [\jbk[djb_c_ji_dj^[f[dd_jQ R
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Rh[cebWj_ediQ
?J2 Ve[i j^[f[hc_jYedjW_d W Yecfb_WdY[ iY^[Zkb[ \ehWdo b_c_jeh YedZ_j_edQ R
?K2eij^[h[W fej[dj_Wb _cfWYj je [dZWd][h[Z5j^h[Wj[d[Zif[Y_[i eh j^[_ĥWX_jWj Xo j^[ \WY_b_jo(i

RZ_iY^q[)i,Q
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